Abstract
INTRODUCTION
The application of a new type of alloy is preceded by the evaluation of its properties, which is typically achieved by destructive methods. For this purpose, inter alia, strength and cyclic loading testing are applied. Fatigue is an important parameter to be considered in the behavior of components subjected to variable amplitude loading. Engineering components and structures are regularly subjected to cyclic loading and are consequently prone to fatigue damage. In most cases, fatigue damage starts on the surface due to localized stress concentrations [1, 2] caused by machining marks, exposed inclusions or even the contrasting movement of dislocations. It is estimated that fatigue is responsible for 80% to 90% of all engineering failures [3] .
The fatigue strength of materials is affected by a variety of factors such as the amount of porosity and microstructure. According to some studies, the presence of 10% porosity decreased the fatigue strength of steels by 25% to 50% [4] . The surface condition can play a vital role in fatigue strength too. For example, Sonsino et al [5, 6] have shown that surface rolling and shotpeening can improve the fatigue strength of sintered steels by roughly 20% due to surface densification and the introduction of residual compressive stresses on the surface. In wrought steels, the surface condition, and hence fatigue strength, are affected by machining. For example, milled tool steel samples have a 35% higher fatigue strength than those machined by EDM,
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because EDM causes cracking and residual tensile stresses on the surface [7] . The effect of surface finish on the fatigue strength of low carbon steel has been shown by Obiukwu et al [8] . For this purpose, tests are performed on standardized samples in a way which reflects the level of stress in real elements. These tests should limit random errors associated with sample preparation. Proper preparation of samples is crucial, not only in terms of their geometric dimensions but also in terms of the stress level, roughness and sample surface (verification of the samples surface for cracks scratches).
METHODOLOGY AND RESULTS
Low carbon steel and Ni alloy were selected for studying the effect of surface finish on the residual stress level. Standard fatigue specimens were prepared according to ASTM E466-15. The population of specimens after turning (series A) and after turning and grinding (series B) was tested. In this study, the residual stresses of a mechanically prepared surface were characterized. The residual stress measurements were made in the measuring parts of samples. For each measuring point, measurements were performed in the axial direction of the sample. The research methodology was consistent with the EN 15305: 2008 standard. The results of the measurements are provided in Table 1 . 
SUMMARY AND CONCLUSIONS
The residual stress of low carbon steel and Ni alloy specimens was determined using the XRD method. Different levels of residual stresses were observed in Ni-alloy and low carbon steel after the same type of machining. The residual stress after grinding was lower for both materials. The samples preparation recurrence was higher in turned and ground samples. Thus, it can be concluded that the turned and ground samples increase the reliability and repeatability of fatigue tests.
